The potential role of estrogen in aromatase regulation in the breast.
Aromatase is expressed in both normal and malignant breast tissues. Aromatase activity in the breast varies over a wide range. Our previous studies have demonstrated that in situ aromatization contributes to the estrogen content of breast tumors to a major extent. Consequently, alterations of aromatase activity could serve as a major determinant of tissue estradiol content. However, the mechanisms and extent of aromatase regulation in breast tissues have not been fully established. We have observed an inverse correlation between tumor aromatase activity and estrogen content in nude mice bearing xenografts of MCF-7 cells transfected with the aromatase gene. To investigate the potential role of estrogen in aromatase regulation in the breast, studies were carried out in an in vitro model. In this model, MCF-7 cells were cultured long term in estrogen-deprived medium and called by the acronym, LTED cells. We found that long-term estrogen deprivation enhanced aromatase activity by 3-4-fold when compared to the wild-type MCF-7 cells. Re-exposure of LTED cells to estrogen reduced aromatase activity to the levels of the wild-type MCF-7 cells. We also measured aromatase activity in 101 frozen breast carcinoma specimens and compared tumor aromatase activities in pre-menopausal patients versus post-menopausal patients and in post-menopausal patients with or without hormone replacement therapy (HRT). Although statistically not significant, there was a trend paralleling that observed in the in vitro studies. Aromatase activity was higher in breast cancer tissues from the patients with lower circulating estrogen levels. Our data suggest that estrogen may be involved in the regulation of aromatase activity in breast tissues.